The species belonging to the genus Crangon Fabricius, 1798 only occur in the Northern Hemisphere both in Atlantic and Pacific waters. The higher number of species of Crangon in the Pacific suggests that they originated from this area. To date, a few studies have identified some common features between members of the genus, but the species have largely been ignored in taxonomic, phylogeographic, and ecological research efforts. Crangon are all carnivores or omnivores probably with a relevant ecological role; in some cases top-down control by the type species, C. crangon (Linnaeus, 1758), has been suggested. Several species live in shallow coastal waters and might represent abundant prey for fish including flatfish during their nursery period; the shrimp themselves prey upon the early life stages of flatfish. Because of their high abundance, some shrimp have commercial value not only for human consumption but also as bait. However, the taxonomic status within Crangon and genetic relationships among populations within species are still unsettled. Also, their geographic ranges and general life cycle features are poorly documented. Despite occurring only in the Northern Hemisphere, Crangon are originally temperate water species. Most have still a high upper tolerance limit but are also quite adapted to low temperatures. They might then have a high temperature tolerance range which will be beneficial in a climate change scenario. In this work we review previous investigations on the various species of Crangon across the spread of their geographic occurrence and highlight issues requiring further research.
INTRODUCTION
The species of Crangon Fabricius, 1798 are widely distributed across the Northern Hemisphere, and taxa such as C. crangon (Linnaeus, 1758) and C. septemspinosa Say, 1818 frequently occur in high densities (Squires, 1965; Campos and van der Veer, 2008) . It is expected that these common species play an important, possibly key role, in ecosystem functioning both as relevant prey, and/or predator of commercially important flatfishes (Allen, 1960; Criales and Anger, 1986; Nakaya et al., 2004a Nakaya et al., , b, 2007 Campos and van der Veer, 2008) . To understand this ecological role, studies on the population dynamics of shrimp are of upmost importance for marine fisheries. Presently, however, this information is scarce for most species of Crangon, except for some subpopulations of the type species C. crangon . The taxonomic relationships among species of the genus are not entirely settled, therefore, assessments of effective population sizes and genetic diversity cannot proceed without systematic revision.
Eco-geography is the study of environmental effects on the distribution of a species; research into this can provide insight into the tolerance limits of the species to environmental specific constraints, particularly those at the distribution edges where further range expansion and gene flow are limited by abiotic and biotic factors. Information about environmental limits in turn can provide an advanced preview of the possible consequences of ongoing ecological * Corresponding author; e-mail: jcampos@ciimar.up.pt change, e.g., warming climate, on the species' life cycle and thus on their ecological role. In regard to Crangon, however, eco-geographic information is fragmented and incomplete because the geographic and ecological boundaries of each species have not yet been determined.
The present work is intended to provide an overview on the eco-geography of Crangon, detailing published information and highlighting gaps in our knowledge that will hopefully spur further investigation in the future. This work is divided into four sections: first, the distribution and abundance of the genus Crangon; second, the taxonomy and phylogenetic relationships of the various species of Crangon; third, reviewing what is known about the life cycle and ecophysiology of these shrimps; and fourth, emerging topics that are relevant to fisheries management and ongoing environmental issues that will continue to impact the dynamics of shrimp populations.
GEOGRAPHIC DISTRIBUTION AND ABUNDANCE

Geographic Distributions
Species in the genus Crangon are restricted to soft bottom littoral and sublittoral areas of cold and temperate regions of the Northern Hemisphere. However, the present geographic ranges of the various species are difficult to determine with certainty due to misidentifications in the past and to a lack of reliable collection information. Nevertheless, while in the Northeast Atlantic, i.e., in Europe, only two species cooccur: the brown shrimp C. crangon, and C. allmanni Kinahan, 1857 . In the Northwest Atlantic, only one species is known, C. septemspinosa. In the South Atlantic, no species of Crangon have been registered. Despite co-existing, C. allmanni inhabits deeper areas (20-360 m) offshore within the brown shrimp's distribution range (Allen, 1960 ), yet with a southern geographic limit corresponding to the Bay of Biscay (Holthuis, 1980; Smaldon, 1993) . The southern limit of C. crangon extends south to Morocco .
In contrast, many more species are found in the Northeast Pacific, which is hypothesized to be the ancestral origin for the genus (Luittikhuisen et al., 2008) . These taxa are C. alaskensis Lockington, 1877 , C. alba Holmes, 1900 , C. franciscorum franciscorum Stimpson, 1856 , C. franciscorum angustimana Rathbun, 1902a , C. handi Kuris and Carlton, 1977 , C. holmesi Rathbun, 1902a , C. nigricauda Stimpson, 1856 , and C. nigromaculata Lockington, 1877 . Finally, in a recent revision of the Northeast Asian species, the following seven species were listed: C. affinis De Haan, 1849, C. amurensis Brashnikov, 1907 , C. cassiope De Man, 1906 , C. dalli Rathbun, 1902a , C. hakodatei Rathbun, 1902b propinquus Stimpson, 1860a, and C. uritai Hayashi and Kim, 1999 . No species of Crangon are reported from the South Pacific. Table 1 lists all species and subspecies and summarizes the available information on the geographic range and conservation status, including commercial interest. In a recent catalogue of carideans, De Grave and Fransen (2011) further refer to C. capensis Stimpson, 1860b and C. lockingtonii Holmes, 1904 .
The most recent divergence detected between Atlantic and Pacific species of Crangon was between C. septemspinosa and C. alaskensis at a minimum of 6.6 MYA (Luittikhuisen et al., 2008) suggesting a trans-Arctic migration path. The common ancestor to C. septemspinosa in the Northwest Atlantic and C. crangon in the Northeast Atlantic was also estimated to have been present around 6.6 MYA, suggesting that both sides of the Atlantic were invaded during the opening of the Bering Strait and have been isolated since then.
For all species, except C. crangon, detailed information concerning the geographic distribution is very scarce; that for C. alba, C. handi, C. propinquus, and C. cassiope was published in the original species descriptions. In the case of the brown shrimp, however, a clear population structure has been described with four well distinguished phylogeographic groups (Northeastern Atlantic, Mediterranean, Adriatic, and Black Seas) both by genetic (Luttikhuizen et al., 2009 ) and morphometric tools (Campos et al., 2009) , with a few other studies (Maucher, 1961; Henderson et al., 1990; Bulnheim and Schwenzer, 1993; Beaumont and Croucher, 2006; Weetman et al., 2007) pointing out even a more detailed structure, e.g., the separation of the Baltic Sea population as an unique cluster (Maucher, 1961) . This means that further phylogeographic as well as phylogenetic studies are still required to sort out species and population boundaries for C. crangon and its closest relatives.
Despite being the most studied species of Crangon the brown shrimp's distribution within the Mediterranean and nearby seas is not clear. The Adriatic Sea supports a commercially exploited population. There are references of its presence in Malta (Micaleff and Evans, 1968) and along the Mediterranean coast of France (Labat, 1977a, b; Gelin et al., 2000) , Spain (Abelló et al., 1988) , Tunis (Fehri-Bedoui and Gharbi, 2008) , Algeria and Morocco (Holthuis, 1980) and in the Greek (Kevrekidis, 2000) and Turkish Aegean Sea (Ateş and Katagan, 2008) , as well as in the Black Sea (Bilgin and Samsun, 2006) .
All Crangon typically occur in soft bottom areas, from mud to gravel (Israel, 1935; Wilcox and Jeffries, 1974; Hayashi and Kim, 1999; Locke et al., 2005; Gavio et al., 2006; Li and Hong, 2007; Wicksten, 2011) . Some inhabit shallow coastal waters like the type species, C. nigricauda, C. handi, C. septemspinosa, C. uritai and C. nigromaculata (Israel, 1935; Wilcox and Jeffries, 1974; Kuris and Carlton, 1977; Li and Hong, 2007; Wicksten, 2011 ) and a few occur in deep sea, including C. alaskensis, C. allmanni, C. dalli and C. franciscorium (Rathbun, 1902a; Allen, 1960; Holthuis, 1980; Hayashi and Kim, 1999) (Table 2 ).
Abundance
Little information exists on the abundance of other species of Crangon except for C. crangon. In fact, its high abundance, density, and biomass make the brown shrimp a well-known dominant component of the epibenthic community of several Northeast Atlantic shallow areas. It represents about 60% (Tagus estuary: Neves et al., 2007) to about 80% of the species numbers and biomass in shallow coastal waters (Hostens and Hamerlynck, 1994; Hostens, 2000; Lapinska and Szaniawska, 2006; Campos and van der Veer, 2008) particularly in bare sand areas, with no vegetation (Evans and Tallmark, 1985) or even over 90% (Beyst et al., 2001) , though in the Mediterranean Sea, brown shrimp decline in abundance (Abelló et al., 1988; Ateş and Katagan, 2008) . In the North Sea, the abundance of C. crangon supports an important commercial fishery. Similarly, in San Francisco Bay, California, a fishery for Crangon exists mainly for bait, consisting mostly of C. franciscorum, but also C. nigricauda and occasionally C. nigromaculata (Siegfried, 1989) .
The brown shrimp uses estuaries and other shallow coastal waters as nursery grounds during the early stages of life (Kuipers and Dapper, 1984; Boddeke et al., 1985; Cattrijsse et al., 1997; Amara and Paul, 2003) . Fluctuations in abundance follow a seasonal pattern, which is related to the seasonality of its own life cycle and migration patterns (Campos et al., 2010) . Usually brown shrimp abundance in shallow water is higher in spring/summer (for juveniles) and lower in autumn/winter; while brown shrimp recruits to the North Sea fisheries (adults >50 mm TL) peak in autumn (Boddeke et al., 1986) . Additionally, shrimp abundance is higher after mild winters than after cold ones (Beukema, 1992) , and also during pre-drought summers in relation to drought years (Attrill and Power, 2000) . The few other species of Crangon that also inhabit shallow coastal waters perform seasonal migrations from deeper to coastal waters and consequently their abundance might also present seasonal fluctuations. Even those that seldom enter shallow nursery areas like C. allmanni do migrate towards deep sea for reproduction (Allen, 1960) . Locke et al., 2005; Haefner, 1976; Price, 1962; Squires, 1965; Albright, 2006 C. uritai 6-16 33-34 <40 Nakaya et al., 2004 Li and Hong, 2007 Ecological Role
Crangon are carnivores or omnivores (Allen, 1960; Price, 1962; Squires, 1965; Wilcox and Jeffries, 1974; Sitts and Knight, 1979; Modlin, 1980; Pihl and Rosemberg, 1984; Criales and Anger, 1986; Henderson and Holmes, 1987; Siegfried, 1989; Nakaya et al., 2004a Nakaya et al., , b, 2007 Locke et al., 2005; Albright, 2006; Li and Hong, 2007) . A feature common to most species is their role as both predator and prey of flatfish (Allen, 1960; Criales and Anger, 1986; Nakaya et al., 2004a Nakaya et al., , b, 2007 . Crangon uritai from Pacific waters consumes larvae and juveniles of Pleuronectes spp. including the marbled sole P. yokohamae (Günther, 1877) (Nakaya et al., 2004a (Nakaya et al., , b, 2007 . The sand shrimp, C. affinis, preys upon new settlers of the stone flounder Kareius bicoloratus (Basilewsky, 1855) at Sendai Bay, Japan (Yamashida et al., 1996; Asahida et al., 1997) , consuming 20-25% of body weight daily at 20-21
• C (Seikai et al., 1993) . A 35 mm shrimp might consume 1-2 flounder settlers of 15-18 mm (Asahida et al., 1997) . Similarly, along the western Atlantic coast, the seven-spine bay shrimp, C. septemspinosa, feeds on metamorphosing flatfish (Locke et al., 2005) , including two species, the winter and summer flounders, Pseudopleuronectes americanus (Walbaum, 1792) and Paralichthys dentatus (Linnaeus, 1766) (Witting and Able, 1993) . Winter flounder under 20 mm are particularly vulnerable to 47-74 mm shrimps (Witting and Able, 1995) suggesting the possibility of top-down control. In the Northeastern Atlantic, C. crangon is a relevant predator of the young stages of plaice Pleuronectes platessa (Linnaeus, 1758) (Pihl and Rosenberg, 1984; van der Veer et al., 1991 van der Veer et al., , 1998 Ansell and Gibson, 1993; Oh et al., 2001; Amara and Paul, 2003) . Cannibalism is another common feature in the feeding habits of several Crangon spp., including C. allmanni, C. crangon, and C. uritai, and can comprise up to 20% of the species' diet (Evans, 1984) .
Besides young stages of flatfish species and their own conspecifics, Crangon have a varied diet from polychaetes, copepods, and meiofaunal crustaceans, to bivalve spat and siphons (Wahle, 1985; Albright, 2006; Campos and van der Veer, 2008) . Ontogenic changes in the diet have been reported for brown shrimp with a shift from a diet based on meiofauna (harpacticoids and ostracodes) during juvenile stage (<20 mm shrimps) to macrofauna based in adults from western Sweden (Pihl and Rosenberg, 1984) ; or from a diet based on Corophium volutator (Pallas, 1766 ) (<30 mm shrimps) to a more diversified diet with annelids, amphipods, and copepods (>30 mm shrimps) in the estuary of the Elbe and in the Wadden Sea. Prey size preference changes with increasing shrimp size as in the predation upon Macoma balthica (Linneaus, 1758) in the Wadden Sea (Keus, 1986) .
Top-down control or regulation of prey abundance and biomass through predation is suggested for the type species in some works (Evans, 1984; Pihl and Rosenberg, 1984; Pihl, 1985; Reise, 1985; Hedqvist-Johnson and Andre, 1991; Beukema et al., 1998) . Moreover, besides affecting prey survival, predation by brown shrimp can affect prey fitness by influencing flatfish settlement (Edwards and Steele, 1968; van der Veer and Bergman, 1987; Gibson et al., 1995; Modin and Pihl, 1996; Wennhage and Gibson, 1998) and by sub-lethal cropping of polychaete tails (Bonsdorff et al., 1995) and bivalve siphons, which increase prey vulnerability to predation and inhibits prey growth (Kamermans and Huitema, 1994; Bonsdorff et al., 1995) . Therefore, brown shrimp can act as a structuring force of benthic shallowwater communities (Evans, 1984; Reise, 1985; Mattila et al., 1990) .
Several organisms feed predominantly on Crangon including crustaceans, wading birds, and fish, some of commercial interest. Flatfish are often relevant predators of these species: about 10% of the diet of plaice P. platessa is made up of C. crangon (Basimi and Grove, 1985) , and in stomachs of turbot Scophthalmus maximus (Linnaeus, 1758) and dab Limanda limanda (Linnaeus, 1758) , records of 30 and 20% C. crangon, respectively, are common (Braber and de Groot, 1973) . Dab also preys on C. allmanni (Allen, 1960) . Gadoids including cod Gadus morhua (Linnaeus, 1758) , bib Trisopterus luscus (Linnaeus, 1758) , and whiting Merlangius merlangus (Linnaeus, 1758) (Henderson and Hoolmes, 1989; Henderson et al., 1992; Hamerlynck and Hostens, 1993) are all important predators of C. crangon and some also of C. allmanni (Allen, 1960) , while some other gadoid species, such as Gadus macrocephalus Tilesius, 1810, prey on C. dalli. The whiting is known to contribute to severe population losses on occasion (Berghahn, 1996) . Other fish species, viz., the gobies Pomatoschistus microps (Krøyer, 1838) , P. minutus (Pallas, 1770) (Doornbos and Twist, 1987) and P. lozanoi (de Buen, 1923) (Hamerlynck and Cattrijsse, 1994) , also prey on brown shrimp with differential impact. There is no information on bottom-up regulation or control due to any species of Crangon abundance over its predators' population sizes. Nevertheless, several fish species display bottom-dependency due to predation upon epibenthic shrimps (Elliot and Taylor, 1989) .
TAXONOMY
The present status of the caridean genus Crangon includes 20 species and subspecies (De Grave and Fransen, 2011) including the type species, the European brown shrimp, C. crangon. As a member of Crangonidae, it is characterized by the sub-chelated first pereiopods (ambulatory thoracopods); as Crangonoidea, it possesses the short rostrum. Despite a recent review of caridean phylogeny based on mitochondrial and nuclear genes (Bracken et al., 2009 ; Fig. 1 ), the exact placement of carideans and the relationships within the genus are still not entirely settled.
A great uncertainty exists about the relationships among all 20 species and subspecies, even between the most studied ones. Some morphological and ecological similarities between species of Crangon are evident. For example, C. allmanni in Europe shares with C. dalli from both east and west sides of Pacific waters a longitudinal dorsal carinae and a deep-sea habitat (up to 360 m for C. allmanni and 630 m for C. dalli; Hayashi and Kim, 1999) . In the past, the type species C. crangon was listed on one hand as closely related to the Northeast Atlantic taxon C. septemspinosa, both sharing an estuarine occurrence (Holthuis, 1980) , and on the other to the Northeast Pacific C. alaskensis. However, this is not certain; they might be subspecies of a single species or even full synonyms of each other (Tiews, 1970) . The same might apply to C. affinis from Northeast Asia. Also, the south European form of the type species inhabiting the Mediterranean (Holthuis, 1977) and the Black Sea has sometimes been considered to be a subspecies, although generally no subspecies are formally distinguished. European C. crangon is also closely related to C. uritai from Asia; these two species and C. alaskensis occur at depths up to 35-50 m (Squires, 1965; Li and Hong, 2007; Campos and van der Veer, 2008) . Finally, some cases of hybridization have been suggested in co-occurring species, such as between C. alaskensis and C. nigricauda (Jensen, 1995) . However, up until now only preliminary attempts have been made to analyze the phylogeny of the genus Crangon (Luttikhuizen et al., 2008; Fig. 2) . A detailed genetic analysis of the various species is then needed to resolve the present uncertainties.
LIFE CYCLE AND ECO-PHYSIOLOGY Reproduction and Reproductive Investment
Despite the few studies on the various known species, some general features can be identified. All are dioecious, but some, including C. franciscorum, are protandric hermaphorodites with primary females (Gavio et al., 2006) , although C. crangon appears to be facultative in that regard and not obligatory (Schatte and Saborowski, 2006) .
In all cases, females are larger than males (Table 3) and sex is distinguishable after a certain size around 20 mm TL: 20 mm in C. crangon ; 22-30 mm in C. nigromaculata (Siegfried, 1989) and C. nigricauda (Israel, 1935) ; and 26 mm in C. franciscorum (Siegfried, 1989) . Only maturation size of females is reliable since they unmistakably carry the eggs, while males do not present any external features that indicate their maturation status .
Most species of Crangon exhibit a wide reproductive range with a resting period in the autumn and up to two peaks in the number of ovigerous females (Table 4) . One to two spawnings per year are observed in most species, although C. septemspinosa spawns twice a year in the north and only once in the south (Locke et al., 2005) . Also, older and younger females can release larvae in different seasons, e.g., C. septemspinosa, which hatches in the winter and spring, respectively, when 1-1.5 and 2-3 years old (Modlin, 1980) . Females of the genus have a high fecundity, with over 1500 eggs per female (Table 3) . Eggs are carried for a number of weeks depending on environmental conditions like temperature and/or biotic features. In C. uritai, eggs take less than three weeks to develop under laboratory conditions (Li and Hong, 2007) . Egg development in C. allmanni is slower in winter taking 10-12 weeks, and faster in summer within 5-6 weeks (Blahudka and Turkay, 2002) . In C. nigricauda, fast growing females carry the eggs for shorter periods of 8 to 10 weeks, while slow growing females carry the eggs for 10 to 14 weeks (Krygier and Horton, 1975) . Eggs of C. allmanni are spherical measuring 390 to 650 μm of diameter in the last stages (Allen, 1960) , while those of the type species are ellipsoid and up to 580-860 μm of maximum diameter with two sizes of eggs: larger in winter and smaller in summer .
Despite a suggestion concerning C. allmanni spawning grounds in the Helgoland Trench (Blahudka and Turkay, 2002) , for all other species the spawning areas are unknown. However, they all seem to spawn in deeper and more saline areas than the habitats occupied by juveniles. There seems to be a preference for higher salinity with egg stage (Locke et al., 2005) . Ovigerous C. franciscorum are only found in salinity over 14.6 ups. Crangon septemspinosa has been documented from 15-17 (Locke et al., 2005) to 29 (Price, 1962) , while egg-bearing C. nigricauda require salinity over 25 ups. Crangon nigromaculata are found in salt waters over 30 ups (Siegfried, 1989) . In relation to temperature, C. nigricauda egg-bearing females are only found in cold waters between 6 and 13
• C (Krygier and Horton, 1975 ). In C. septemspinosa, eggs hatch when the temperature reaches 10
• C (Modlin, 1980) , but ovigerous females can be found in waters between 0 and 25
• C (Price, 1962) .
Developmental Stage and Settlement
Crangon hatch as planktonic larvae, which pass through a series of metamorphoses, from generally five (C. crangon, C. allmanni, C. uritai) to seven stages (C. franciscorum) until the post-larvae, which settle on the bottom. Therefore, early life stages are more often observed in near surface and late stage larvae near the bottom. Crangon nigricauda takes about one month to develop from larvae to post-larvae (Siegfried, 1989) , while it can take two months in the case of C. allmanni (Blahudka and Turkay, 2002) . Morphological characteristics in larval stages have been described for C. affinis (Kurata, 1964) , C. septemspinosa (Tesmer and Broad, 1964) , C. franciscorium (Haynes, 1980) , C. crangon, and C. allmanni (Criales and Anger, 1986) , C. amurensis (Konishi and Kim, 2000) , C. hakodatei (Li and Hong, 2003) , and C. uritai (Li and Hong, 2004) .
In C. nigricauda, two assemblages with different growth rates can be distinguished: a slow growth group of young shrimps with approximately 0.11 mm d −1 of daily growth until the shrimps are over 22 mm; and a faster group with a daily growth rate of 0.14 mm d −1 that are planktonic from late summer to December (Krygier and Horton, 1975) . Following the seasonal pattern of reproductive periods, the abundance of larvae is generally bimodal as in C. septemspinosa (Modlin, 1980) and in C. allmanni (Allen, 1960) , although in C. nigricauda the two peaks exhibit different intensities with a large peak in spring and a smaller one in autumn (Siegfried, 1989) . Alternatively, larvae abundance presents only one peak in the warmer months, which is in July for C. septemspinosa (Locke et al., 2005) and in May-August for C. franciscorum (Baxter et al., 1999) .
The length of the larval period is dependent on temperature. Crangon septemspinosa larvae require 46 days to develop into juveniles at 13
• C, and 32 days at 18 lin, 1980) ; larval development in C. allmanni takes 68 days at 9
• C, and 40 days at 15
• C (Criales and Anger, 1936) ; C. franciscorum larvae development takes 19-20 days at 20
• C, 20-25 days at 16
• C, and 30-40 days at field temperatures (Siegfried, 1989) .
Larvae and eggs can have narrower tolerance ranges of temperature and salinity than during adult stage. This is the case of C. uritai, which develops between 9.5 and 15
• C and 32.5-34.5 salinity (Li and Hong, 2007) . However, C. septemspinosa larvae can be found from 9
• C to 27
• C with a peak at 19
• C to 22
• C, and at salinities ranging from 9 to 25 (Modlin, 1980) or even 0 to 31 with mean abundance higher at salinity over 15 ups (Locke et al., 2005) . Crangon franciscorum also exhibits a large salinity spectrum (0-30) though peaks in abundance occur at 0-18 ups (Baxter et al., 1999) . In contrast, C. nigromaculata larvae are most abundant in saline water over 30 ups (Baxter et al., 1999) .
Little information exists about the settlement grounds of larvae. The larvae of C. septemspinosa drift in the currents and settle in the deep sea near the entrance of estuaries or on a continental shelf (Modlin, 1980) . The same seems to occur in the case of the type species (Campos and van der Price, 1962 C. uritai 3.1-9.9 CL 4.5-12.5 CL Hayashi and Kim, 1999 5.6-14.1 CL 400-13 800 Li et al., 2011 Veer, 2008). The settlement size is always shorter than 10 mm TL. The average size of C. nigricauda settlers is 6.8-7.0 mm (Krygier and Horton, 1975) or higher from 5 to 10 mm (Siegfried, 1989) ; C. uritai settlers are 2-4 mm (Hayashi and Kim, 1999) , C. septemspinosa settlers are about 4 mm (Modlin, 1980; Locke et al., 2005) and C. franciscorum shrimp are around 7 mm TL (Krygier and Horton, 1975) .
Juvenile and Adult Stages
Crangon are usually considered juvenile or immature at least until they develop sexual characteristics, the same features that allow for distinguishing sexes. The abundance of juveniles follows a seasonal pattern similar to the abundance of larvae and the reproductive periods. Peaks usually occur in spring, e.g., C. nigricauda (Siegfried, 1989) . In C. septemspinosa, juveniles (4 to 20 mm) that hatched in the spring migrate to the shallow shoreline where they grow rapidly;
those that hatch during autumn do not migrate shoreward (Modlin, 1980) . Most Crangon use shallow, low-salinity grounds as nurseries during the juvenile stage. Crangon franciscorum requires low salinity areas as nursery grounds (Baxter et al., 1999) ; C. nigromaculata nursery use is non-obligatory (Baxter et al., 1999) and in the case of C. nigricauda juveniles are rare in saline waters lower than 10 (Siegfried, 1989) . Although C. allamanii juveniles migrate from relatively shallower waters to deeper sites offshore, they are never found in saline areas under 34.5 (Allen, 1960) . This migration has been suggested to be a relic of a past relevant movement which nowadays seems to make no sense in the current environmental conditions (Allen, 1960) .
CONCLUSIONS
Considering the extensive studies available on C. crangon, the scarcity of knowledge on the general biology of all other species of Crangon is remarkably shocking. The various species have been described based on morphological features, and no genetic assessment beyond a preliminary attempt (Luittkhuisen et al., 2008) has been made for these species. For most species, the geographic range, abundance, and very basic features of the life cycle are poorly known, and for a few, only the first publication with the species description is available. However, since they are relevant prey of flatfish, Crangon might be important ecological components in their habitats, as is recognized for the type species and suggested for the Crangon spp. from San Francisco Bay, which support a long-term bait fishery. Nevertheless, for a correct interpretation of previous and future studies, a detailed phylogenetic investigation of the entire genus is critical. In relation to their physiological performance, Crangon might be originally temperate water species, which still exhibit a high upper tolerance limit. They are also quite adapted to low temperatures with some even considered as Arctic boreal species. Therefore, they must have a large temperature tolerance range and probably will cope well in changing environments. Different species, however, probably exhibit different trends in life history traits like reproductive investment and development time that are very dependent on distribution. Nevertheless, the range of tolerance of young developmental stages is unknown for most species; usually it is narrower and might restrict the recruitment success. Moreover, small-ranging species probably show differences from large-ranging species across a wide range of latitudes, which will be reflected in their ability to survive under diverse conditions. Investigations on the eco-physiology of all of the species of Crangon across their entire geographic range are then necessary to understand how they will be affected in a scenario of global climate change.
